









The aim of the present paper is to describe a
case of congenital heart disease which showed the
above characters and in which a confirmatory post¬
mortem was obtained. Thereafter it is proposed to
discuss the details of the case and pass in review
such matters as seem to arise from these individual
characters as well as their bearing on each other and
on their etiology.
The patient in question died at the age of 2
His life history until two months previous to his
death was as follows -
He is a boy of 2 8/l2ths. who has suffered from
this cardiac anomaly since birth.
His parents are healthy, and show ho evidence of
rheumatism, heart disease or syphilis. They have one
other child, a healthy girl of five. The great grand¬
father, the grandfather and two grand aunts all on
the maternal side suffered from heart disease. The
father's brother had rheumatic fever at the age of
seven and was subsequently ill with heart disease until
the age of fifteen when he died of heart failure.
There is thus very complete evidence of the tendency tc
rheumatic /
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•rheumatic and cardiac affections on both sides although
as yet the child's parents have escaped. The child
was horn at full time in the normal way hut it was
noted from the first that he was suffering from some
cardiac affection. For the first day or two he was
semi-conscious, did not cry much and looked as if he
would not survive long. Gradually he came to himself
although even then signs of dyspnoea shovred themselves.
The first year of his life was one long struggle with
existence. Dyspeptic and hronchitic troubles were
added from time to time to his heart affection. After
much experimenting a suitable dietary was hit upon and
thereafter a slow but yet decided improvement set in
although not a few relapses occurred. Fainting fits
were frequent in the earlier months - generally of
short duration but at times lasting for half an hour.
These 'turns' varied greatly in character from a slight
unconsciousness with cyanosis to a more evident fit
with general stiffness of the limbs. In time these
ceased almost altogether but with teething they were
again called forth. His second year was much freer
from such incidents. He now began to grow rapidly in
length though there was very little gain in weight.
Speech came early but he did not walk till 2 3/l2ths.
. The /
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The cardiac condition has remained unchanged.
At the age of 2 8/l2ths he is now a poorly de¬
veloped child and distinctly under weight 26 lhs.
There is slight rickets with heading of the ribs and
transverse constriction of the chest. He takes lis
food well, runs about a little and seems fairly com¬
fortable. At the same time he has an anxious face
with slightly distended veins on it. He is quite
active and bright. There is a little cyanosis about
the lips. The veins in the neck are full and promin¬
ent. There is slight clubbing and congestion of the
fingers and toes. His mother has noted that his fin¬
gers and toe nails and also the hair of his head show
a more rapid growth than usual. There is no oddema
anywhere. The veins over the front part of the chest
are distended.
The pulse is 100, small and regular. There is
evident pulsation over the right side of the chest.
It is chiefly marked in the 5th and 6th interspaces
just below the right nipple. To palpation it feels
strong, regular and forcible. There is no accompany¬
ing thrill. The pulsation is widely felt over the
chest. There is pulsation in the vessels of the neck
just following this pulsation of the presumable apex
.beat /
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„beat. The epigastrium shows a pulsation synchronous
with it. There is no pulsation over the left side of
the chest.
On percussion the limits of the heart are seen to
he 1 upper border at 2nd rib on the right side!
2 right border midway between right arteria axillary
line and right nipple line and 3 left border at the
right sternal edge. The lower border blewd.s with the
underlying liver see diagram On auscultation the
main feature is a loud rough systolic murmur replacing
the first sound. This mpxmur is heard all over the
heart area and outwards into the right axilla. Its
maximum point is at the apex beat. The second sound
is loud and accentuated but of late it seems to be re¬
placed by a diastolic murmur.
An x-ray photograph of the chest shows the right
side of the chest with a dark shadow corresponding to
the heart on this side. This dulness extends upwards
to the level made otti by percussion and below blends
with the liver. There is no change in the level of
the diaphragm on the two sides, see x-ray photograph
Over the usual heart area there is absence of apex-beat
and the note is resonant while on auscultation there is
merely heard the conducted weakened sound from the righ
-side. /
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• side.
The respiratory system shows no abnormality.
The respirations are 40 per minute. There are now
no hronchitic sounds. There is some indrawing
in the supra-clavicular fossae.
Digestion is now good. The liver is in its usual,
place and is not enlarged. The spleen is not palpable.
The urine is normal.
In brief the child is a clear example of dextro¬
cardia of congenital origin without transposition of
the other viscera plus indications of cardiac disease
or much more likely cardiac defect. This then is the
record of the child's condition two months before
death. There then seemed the promise of a year or
two of life but the onset of whooping cough with bron¬
chitis and convulsions brought about death at the age
of 2 -£§.
A partial post-mortem showed the liver in its
normal position on the right side. The heart and
pericardium were situated on the right side and stret¬
ched from the mid-sternal line to the right of the
nipple line. The pericardium and the diaphragm were
intact. There was no signs of adherent pericardium.
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of fluid in the pericardial sac hut no adhesions were
present. The heart lay with its axis extending from
above and at the sternum downwards and to the right
to the right nipple and "below it. The heart was en¬
larged. There was one commen auricle without any trac
of division into two. There was one auricular appen¬
dix - the right. The auricular wall was smooth.
Both ventricles were dilated and hy-pertrophied.
Both mitral and tricuspid valves were incompetent.
There was a distinct vestibule leading from the common
auricle to the ventricles. There seemed a deficiency
at the upper end of the inter-ventricular septum "but
there was a distinct line of septum "below marking off
the two cavities quite sharply. Both the aortic and
pulmonary valves were competent. The part of the
A
heart and the greater part to the right was made up
of right ventricle.
The case-record just outlined presents for con¬
sideration two things - 1 the heart defects and 2
the heart displacement.
The Heart Defect. The condition described in
this heart represents that type of heart defect which
i§ known "by the name cor triloculare "biventriculare.
Xiegler special pathological anatomy 1896 sections
I - Yiii mentions in detail the different names
applied /
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-applied to hearts with septal defeots. The three
chambered heart may be formed with one auricle and two
ventrioles as in this case when it is called the cor
triloculare biventriculare or else it may have one
common ventricle and two auricles when it is designated
the cor triloculare hiattcatum. Both are rare and
both are only found occasionally with such a complete
absence of the septum as justifies the definite name.
In short the tendency for all these septal defects is t
vary so much in the actual defect as to prevent the
occurrence of any pure type. They always tend to pass
from one to the other so that one may have as the slig¬
htest degree at one end of the scale a patent foramen
ovale up to the complete absence of the septum as in
this instance.
The number of recorded cases of cor triloculare
biventriculare is but limited. The chief examples that
I have met with are -
1 Fussell. M.H. ( Med. Hews, Bov. J 1888 j de¬
scribes a case in a child aged 20 months who had a
partial dislocation of the aldominal organs. There
was no septum between the auricles and the ventricular
'
septum was incomplete at the upper edge. There was




2 TRobyn - William 3". of anat. & phys. vol XXVli
part iii, 1894* P 3°5 ~ 3°8 under the title 'Unusual
Malformation of the Heart' gives the report of a full
time infant who was cyanosed from the first and who
only lived one month. The apex of the heart was re¬
cognised during life as "being to the right of the ster¬
num. There were no murmurs. A patent foramen avale
was suspected.. The post-mortem showed a heart of
normal size with an apex to the right of the mid-line.
There was one auricle about the size of the two togethejr
There was a small septum from the middle of the upper
part of the posterior auricular wall, evidently an
abortive attempt at septal formation. The auricle was
separated from the ventricles by a vestibule common
to the three cavities and at the bottom of it there was
the ridge of the interventricular septum with opening
on either side into the right and left bentticles.
There were also various anomalies of vessels.
(3) Ewald (Berl. Klin. Woch. 1898. Ho. 47. p. IO44
- 5} describes the case of a man, aged 42, in whom he
diagnosed a heart defect. The heart was dilated.
Systoliclpresystolic murmurs were present. There was
distinct local cyanosis especially marked on the cheeks
-ears /
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- ears and the fingers. a post-mottem showed a complete
absence of the septum of the auricles and dilatation
and hypertrophy of "both ventricles. The patient's
father and also his brother had had heart disease.
Only three or four with such a defect had reached the
40 - 5C decade. Hansemann in the subsequent discuss¬
ion referred to a like heart in a man of 62.
(4) Langer (Prag. Med. Woeh. 1899 No. 8) describes
a very typical case in a patient with total transposit¬
ion of the viscera.
/ - /
(5) Theremin (Etudes sur les Affections Gongen-
itales dl Coeur p. 154 an& figs. 229 - 23I. 1895) (ie~
scribes and figures a heart with complete absence of
the auricular septum. Phe common auricle communicatee,
with the two ventricles by a large opening separated
in the midst by the septum of the ventricles.
The conditions found in all those cases can only
find their explanation in a consideration of the manner
in which the Septa are formed. Keith (Human Embry¬
ology and Morphology 2nd ed. 1904. p. 287) mentions
how during the latter part of the first month and the
opening of the second the auricular part of the heart
becomes separated into right and left chambers by the
formation and union of three Septa;- (1) the endocard¬
ial /
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ial cushions; (2) the septum primes&j and (3) the
septum secundum. In the case of the pure type of cor
triloculare hiventriculare there is a complete arrest
in the development of these three septa and therein is
found an explanation of the common auricle and also
as has heen shown lately of the common vestibule lead¬
ing to the separate ventricles. A partial arrest can
give a very varied anatomical type of defect of which
the abortive septum in Probyn - William's case is an
1
example. These embryologiecti data thus give a full
and adequate account of the conditions found in these
hearts where there is this type of septal defect and
no complicating valvular involvement. The slight gap
at the upper end of the inter-ventricular septum is
chiefly due to the absence of the endecardial cushions
which go to form it. As regards the' clinical picture
in these cases it is difficult to lay down any definite
rule as it is just hearts such as these that so often
show valvular lesionswhich may of course give rise to
signs that mask or at least complicate those produced
by mere septal defect. Cyanosis seems to be the only
sign that gives a suggestion of their presence. This
cyanosis too seems in some cases only po develop in
later life either after some bodily or mental strain
or /
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or else without any special oause. Such is the opin¬
ion of Ewald who in discussing his case lays special
stress on the local oharaoter of the cyanosis.
The physiology of these hearts with such defects
is somewhat obscure. It is presumed that there are
two streams of blood running side by side and that
there is very little mixture taking place except at
the points of contact along the edges where the two
columns of blood are in contact.
The Displacement of the Heart. The displacement
of the heart to the right which this patient shows
seerns well worthy of detailed consideration as the
number of cases of like nature is as yet but small
and their nature is by no means understood. These
right-sided displacements may occur from various cau¬
ses and at various periods in the life history of the
organism. They may be part of a general transposition
of the organs of the body in which there is a complete
reversal of the two sides of the body and of the parts
of the individual organs. This constitutes situs
viscerum inversus or as it is also called heterotaxia
totalis. On the other hand there may be a transpos¬
ition of the contents of one cavity either thorax or
abdomen, when there results a partial situs viscerum
inversus /
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inversus. There are also not a few transition cases
such as the one mentioned "by Aherne thy (5) in which
there was along with an almost complete invasion of
the thoracic organs a liver situated in the middle
line. Still more curious and difficult to classify
are cases such as that lately described by Roy'er &
Y/ilson (Brit. J. of Children's Diseases vol. V. pp.
176-8) in which there are completer transposition of
all the organs of the chest and abdomen except the
heart which however was full of pathological faults.
Our knowledge regarding displacements of the
heart had only grown very gradually. There is very
little to be found in literature until about the 17th
century but by the beginning of the 19th century there
were isolated communications and even attempts to col¬
lect the recorded cases as was done by Bresshet (8)
The early cases were naturally mostly post-mottem
records and it is only about the middle of the century
that clinical records began to appear. Schrotter (17)
in I870 reported a case and reviewed the subject.
The study of the always attractive subject of general
transposition of the viscera helped greatly in bring¬
ing to light the lesser transpositions and in Kuchen-
Weister's work on this subject (25) there was much
indirect and often critical consideration of these
isolated /
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-isolated cases of inversion. Even "before this Krieger
(19) had "been able to collect 16 cases of what he be¬
lieved to be examples of this isolated dextrocardia.
Withal there was a want of definition of the real mean¬
ing attached to the work dextrocardia. lochte (50)
in 1894 discussed the whole matter afresh in a frankly
critical manner with a resulting diminution in what he
considered true cases. At the same time he advanced
jielar theories regarding its causation.
a
Since lochte1s paper the stream of communications
has continued but it is questionable if any great pro¬
gress has since been made. There have not been any
fresh reviews of the subject excepting a short but com¬
prehensive paper by lowenthal in 19OO. (7^).
Congenital Dextrocardia may be defined as the
name applied to a displacement of the heart to the
right side in which as in general transposition of the
viscera there results a mirror image of the heart cor¬
responding to that on the left with at the same time
a complete reversal of the vessels and the cavities
of the heart. Now while this is the ideal definition
which it is evident later observers have in their mind
it is very questionable if any of the cases yet re¬




It is difficulties such as these that have led me
to attempt to pass in a comprehensive review the varied
kinds of cases that have "been so designated in the hope
that some kind of order may "be evolved. It is first
of all necessary to set aside all those cases in which
the dextrocardia is part of a general transposition
and confine one's attention entirely to displacements
of the heart only - the isolated dextrocardia of the
Germans, the pure dextrocardia of the French.
These isolated or pure dextrocardias may "be found
under varying circumstances and at different times in
the life history of the organism. The classification
that commonly holds good is into congenital and acquir¬
ed "but many facts go to show that a much more elaborate
division must "be made if one is to-he able to appreciate
the many difficulties that arise in the diagnosis and
etiology of true dextrocardia. Acquired dextrocardia
of post-natal life does not directly come into consider
ation in the paper except in relation to the diagnosis
of the congenital form. Bven, however, in connection
with congenital dextrocardia it is very advisable to
consider and classify the many cases that have been re¬
ported as such although it is very likely most of them
will /
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-will have to he rejected as untrue examples of the
condition. These congenital dextrocardias may he due
entirely to changes in the heart itself or else they
may have heen influenced hy changes in neighbouring
structures. There is thus separated out two distinct
groups of displacement:- one due to intrinsic changes
and the other to extrinsic.
Group Extrinsic. It seems well to consider
in the first place the group of congenital dextrocardia
due to extrinsin or external causes. This type of
dextrocardia corresponds largely to the acquired cases
of post-natal life. Hot a fe^f the cases reported
as congenital dextrocardia come under this heading.
They are certainly much more cases of dislocation of
the heart and ought more properly, to he called dextro-
Ifersio cordis as is now heing done in some cases.
They differ in their origin from the tru© dextrocardia
of intrinsic origin and also show in their subsequent
history many points that help to differ-.entiate them.
These extrinsic cases can he classified according
to their cause in the following way:-
(1) Cases due to changes in the lung.
(2) Cases due to diaphragmati^/he/tnia^.
(3) Bases due to ante-natal inflammatory con¬
ditions /
16.
ditions leading to displacement from adhesions as in
the acquired cases of later life.
(1) lung Change.
(a) The first cause of lib!,-sided displacement is com¬
plete absence of the right lung as in cases reported
by Meckel (7) and by Maschka (14). In Maschka's
case the whole of the right pleural cavity was filled
up by the heart. Allied to this is the partial ab¬
sence of the right lung as in a recent case reported
by Berliner(92) in which there was a dextroversio cor¬
dis with non-formation of the upper and middle lobes
of the right lung.
(b) A curious cystic transformation of the lung has
in occasional; cases given rise to dextrocardia.
Krieger (19) in his important thesis on congenital
dextrocardia describes such a case in which the sub¬
sequent post-mortem showed the presence of this con¬
dition in the right lung and thus excluded it from the
category of true dextrocardia. These cystic lungs
suggest clinically ^onchiectalie? cavities and show
pathologically a cystic formation in the lungs with
absence of pigment. Carpenter (82) has recently pub¬
lished with illustration a case in which a large cystic^




heart to the right. Kreisch (48) in a case with
dextrocardia and lung conditions suggesting this con¬
dition attempts to argue its presence.
(c) There may "be malformation of the lobes of a lung
leading to enlargement of a lung and displacement of
tr
the heart. This occurred in a case reported "by Kronig
(66) in which the left lung was so affected. The
dextrocardia was diagnosed during life. There were
no heart anomalies "beyond this.
(d) There may "be atelectasis alone or else it may "be
along with misplacement. Such a case is that of
Perregaux (51) in which an eight month child with dys-
pnoeic attacks was found to have its heart "beating in
the 6th rt. intercostal space in the nipple line.
SyC-cCt£1,-C
There was no murmur^r heard oia^the heart. Hoxiiia
was almost completely absent over the right side. A
tumour of the mediastinum was suspected. A subsequen
post-mortem by Morestin (52) showed the heart in the
right side of the chest and the right lung flattened
and misplaced.
(2) Diaphragmatic He/tnia. This has long been
recognised as a cause of lateral displacement of the
heart to the right side when the h^/tnia occurs as it
usually does on the left side. Stokes in 1854 in his
Book /
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-- Book on Diseases of the Heart and Aorta mentioned
the condition as "being most common in new-horn infants
who only lived a short time hut also cited examples
to show its presence was not incompatible with a con¬
siderable duration of life. Thus in a case of Wey-
land quoted by Bouillattd the child which lived for
seven years although liable to continual vomitings
from the first period of its existenc^showed post¬
mortem the left side of the chest as high as the 2nd
rib filled with the convolutions of the intestines
and the lung only one-sixth of its ordinary volume.
The heart was situated in the middle line. Two otherb
are cited in Oine of which taw (jruveifhier (17th Livr-
aison of this Pathological Anatomy) the patient, a
woman of 65 had the heart completely displaced to the
right. Like cases have been reported by Alexander
and Bailey (16)
(10), by Guttmann (31)^ Lately I had the opportunity
of seeing a new born infant which showed a distinct
dextrocardia, the whole heart being to the right of
the middle line. The heart sounds were normal.
The child breathed quickly and seemed dyspnoeic.
There was no abnormal sounds heard over the right lung
On the left side there was dulness and the heart sound
was absent. But for the age og the child one would
have /
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have suspected pleural effusion on the left side.
An X-Ray photograph showed a dulness on the left side
of the chest. In view of the age of the child the
case appeared due to some mediastinal tumour. The
child only lived a few days and at the post-mortem
the heart was found on the right side while the while
of the left side of the chest was taken up Toy liverand
intestinal coils which had entered hy a hernia in the
left side of the diaphragm.
Ballantyne (Antenatal Pathology & Hygiene, 1904
pp. 4^7 - 487) in a review of 100 recently reported
cases of congenital diaphragmatic he/iniae states (p.
483) that in 9 the heart was pulsating and displaced
to the right.
It is thus abundantly evident that the possibility
of such a cause of congenital dextrocardia must be
kept in mind.
(3) Ante-natal inflammatory condition.
There seems to be no doubt regarding the existence of
these and of course if these inflammatory processes
affect the right pleura and lead to adhesion between
it and the pericardium the possibility of displacement
such as occurs in the acquired dextrocardia of later
life is evident. In such cases congenital dextro¬
cardia /
20.
cardia may "be diagnosed when they really are cases of
dextroversio du® to inflammatory p/vocesses occurring
during foetal life. Unless one had a very clear re¬
cord of an infant's health especially during its early
years it would he difficult in later years to estimate
and name correctly a dextrocardia discovered in later
years and even a post-mortem examination might only
confirm the presence of an acquired displacement with¬
out helping to settle whether it was ante-natal or
post-natal in origin. Thus Cooper (11) in 1836 des¬
cribed the case off a child with distinct dextrocardia,
the sequel of a right-sided pleurisy probably of foetal
origin or else occurring in the first days of life.
The child was a^anosed but lived 10 months. Kuchen-
meister (Op. cit?- p. 244) mentions the more convincing
case of a lithopaedion with the heart to the right and
with adhesions between the right lung ahd.the pericard¬
ium.
This concludes a survey of the chief factors at
work in the production of cases of dextrocardia due to
extrinsic causes. Paltattf (76) especially pleads for
this type of dextrocardia being designated dextroversio.
With post-mortem findings their definite nomenclature




The second great group of cases of dextrocardia
consists of displacements of the heart without any
evidence of such disease defect or malformation in
neighbouring structures as might cause this lateral
movement. This group includes all the cases which
everyone recognises as true congenital dextrocardia.
These cases may have "been discerned only post-mortem,
or else they may have been diagnosed during life and
confirmed after death or lastly their supposed nature
may only rest on a clinical basis. There is thus
set oul^for consideration these three kinds of cases,
(a) Cases found only at post-mortem.
This group of cases is formed mostly by the earliest
recorded cases before physical diagnosis had taken
its place in the examination of the sick. The list
of such cases is not a large one 4f the exclusion of
cases of total transposition of all the viscera or
even of cases with partial transposition of abdominal
viscera be rigidly adhered to. There would thus be
//
set aside the case of Mollenbrok (1) where the stomach
lay to the right as well as the oft quoted case of
Sampson (2) where the liver lay in the left hy-^pochond-
riurn and the spleen in the right as well as the trans¬
ition case of Abernethy's (3) where the liver lay in
the /
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the middle line and even some others where the absence
or meagreness of the reports regarding the position
of the abdominal organs debars them from inclusion
here. The earlier recorded cases centre around the
names of Otto and Breschet but at the present time
rigid criticism of these by many observers has done
much to limit thec-r numbers. In one case of Otto's
(5) the heart merely lay a little to right. The pat¬
ient has. phthisis but apparently the conditions were
not such as to produce any changes on the position of
the heart. 1. Otto's other case (4) concerned a
child with a right-sided position of the heart, The
vessels were as usual as regards their position.
There was a defect in the septum ventriculorum.
2# Berschel (18) reports the case of a boy who died
at l/l2th. The stomach and liver were normal in pos¬
ition. The right sided heart showed defect in the
septum of the auricles, absence of the septum of the
ventricleTand the aorta came from the common ventricle
3. Robinson (A.R.) (22) reports a case of transpositions
cordis with cor biloculare.
4. Kundrat (27) mentions the post-mortem report onaa
boy of 5/l2ths with a right-sided position of the hearlj;
and with transposition of the large vessels. The
aorta came from the anterior right cavity and the pul¬
monary /
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monary from the posterierleft. The pulmonary artery
was narrowed. The Ductus Botalli was open.
5. Lochte (50) describes in detail #he pathological
condition found in a man who died at the age of 46
from aarterio-sclerosis and chronic myocarditis. The
right-sided heart showed a transposition of the ven¬
tricles and there was also a corrected transposition
of the lar&e vessels so that in spite of the transpos¬
ition of the cavities the large vessels came from the
cavities they belonged to.
6. Baumgarth (79) notes a case of cor biloculare in
which there was also a dextrocardia.
A detailed consideration of these cases will come
more naturally along with the next group where there
was in addition to the pathological report the recog¬
nition of the condition during life.
(b) Cases with both clinical and pathological report.
This group is not by any means large and of course the
reported cases come at a later date when the discovery
of the methods of physical examination allowed and led
to a more careful and also more accurate estimate of
the contents of the chest.
t( . .
lowenthal (70) who in 1900 separated out this
definite group considered the case he reported as only
the fifth published one but as one of his cited cases
is /
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..is that of Kronig (66) where the dextrocardia was
associated with abnormal breadth of the left lung it
seems more to belong to the previous division of ex-
ft
trinsic dextrocardia. Since Lowenthal's papers there
have been very few cases that fall under the heading.
Cipriani (36) reports a case of a man whose dextro¬
cardia was recognised during life but whose heart with
defects of both septa was adherent to the pericardium
and to the right lung. The condition was not recog¬
nised at birth and though there is a report of an ill¬
ness in early life it still remains a jnoot question
whether the dextrocardia was acquired or whether a
person with congenital dextrocardia had added to it
a later pericarditis and pleurisy. A somewhat similar
line of argument is applied by an~other observer Palt-
auf (76) who found a pericarditis at the post-mortem
of a case which had been described years before by
Bamberger (30) as a congenital dextrocardia. The
oily other observation on record is an interesting
case of Pal's (87) which gave- in 1907 a pathological
confirmation of a case shown and demonstrated in 1888
by Gruss (29) at the same time as the case of Bamber¬
ger's. My own personal contribution seems a case
fitting in with the requirements of this section.
The /
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The list of such cases is the following:-
P°PQ (24) A man of 41 who died of pneumonia, had
during life his apex heat 2" below the right nipple
and 2" to the right of the sternum. There was a
mitral regurgitant murmur. There was no history of
pleurisy, empyema or pericarditis. At the p.m. the
heart was found nearly entirely to the right of the
middle line. There was mitral endocarditis. There
was no pleural fluid and there were no pleuritic ad¬
hesions. The vessels were normal.
2. Grunmach (35) this case concerns a boy of 15 who
had been dyspnoeic and cyanosed since his senond year.
The post-mortem showed dextrocardia without transposit¬
ion of the vessels. The foramen ovale persisted.
There was pulmonary stenosis. There was a foramen in
the septum ventriculorum.
3* Graan-boom (37) reported a dextrocardia with the
apex beat in the rt. anterior axillary line at the 6th
rib. The detailed post-mortem by Reddinguis (32)
showed a complete transposition of the vessels.
howenthal (70) The A.B. was in the 5th rt. space.
The p.m. showed an absence of the pulmonary artery
with the ductus Botalli as arterial vessel. There was
a gap in the upper part of the septum of the ventricles
5. /
26.
5. Pal (87) This patient was reported as a dextro¬
cardia fry Grass (29) in 1888 and had again come
under observation about the time of her death in 1907.
The heart was noticed to be beating on the rightside
when the child v/as 3 days old. The A.B. was under
the edge of the 4th rib a little outside of the nipple
There was a systolic murmur. The p.m. confirmed the
dextrocardia. There was also aortic stenosis. The
large vessels westunchanged.
6. This is the personal observation detailed-aiosg
with a dextrocardia observed from birth and a p.m.
showing a cor triloculare biventriculare and no change
in the large vessels.
III. Clinical Cases only.
The largest and last group is made up by those with
only a clinical report and as it is important to see
the hind of case which is put forward as dextrocardia
an attempt will just be made to put very briefly the
main and apparently salient points of each individual
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These three groups of congenital dextrocardia are
naturally of different value and cannot lead to the
same aim of certainty in diagnosis. The first two
where the pathological lesion is known must form the
"basis of any consideration regarding either the diag¬
nosis of the condition or the discussion as to its
origin.
In all of them the age is very varied and is
really of no importance as it obviously depends on
the associated lesions of heart lungs or other organs
and not on the displacement as such. It also seems
idle to analyse the incidence of sex here. The cases
founded only on clinical observation provoke criticism
in many ways but instead of dealing with them individ¬
ually it seems better to make use of the knowledge
fronts
gained fer the consideration of all the possible causep
of congenital dextrocardia as well as from the records
of pathologically confirmed instances in arriving at
a means of correct diagnosis. Incidentally this will
allow of a general criticism of the claims put forward
for these clinical cases.
The diagnosis of congenital dextrocardia depends
on (l) the recognition of the dextrocardia and (2)
the proof of its being congenital,Dextrocardia is re¬
cognised by the absence by all £he usual clinical
methods /
32.
methods of a heart on the left side and its presence
on the, right side. This, needless to say, implies
in straightforward cases that an apex heat or presum¬
ably such is heating on the tight side and can he con¬
firmed hy palpation that percussion supports the under¬
lying presence of a heart and that auscultation gives
heart sounds of such strength and tone as such a change
in position would lead one to expect. All this is
generally described in typical mirror cases hut of
course it may he modified if the heart is merely a
little to the right of the middle. The cases describ¬
ed above respond quite readily to these methods of
examination which have of course been applied to their
solution. At the same time these methods have their
limitation as cases presumably dextrocardia have path¬
ologically been found to be merely enlargements of the
heart to the right. JTurther these methods without
a complete anamnesis cannot exclude a lateral displace¬
ment of considerable degree. Bard (42) has tried to
show that ordinary lateral displacement gives a pulsat¬
ion at a higher level than would a mirror type of
heart and that the base is the most moveable part of
the part.
Schrotter and others after him have laid stress
.on /
33.
, on the accentuation of the 2nd sound at the "base on
the right side in true dextrocardia hut unless as a
supplementary sign it seems unworthy of such stress
being put upon it.
The other means of determining the presence of a
dextrocardia is by the newer X-ray method. It was
first used in this connection by IFehsemeyer (59) and
at later dates by Senator (67) Petit et Ravant, Leo,
Crispino, Weinberger, Reumann. Pal, Tate, Grunmach
and the personal observation herewith. While it con¬
firms the dextrocardia its most hopeful use is in
determining the axis of the heart. In real congenital
dextrocardia the axis should run from above and left
downwards and to the right and not as in mere lateral
displacement with so often merely an axis parallel with
its original or only slightly less sloped to the right.
Some also think they can determine the course of the
vessels.
As a necessary sequel to the recognition of the
dextrocardia there is the need to exclude any general
inversion of the other organs. A lack of this as has
already been mentioned invalidates many of the older
cases. In the case of Oarmichael reported above there
was some question as to the position of the livei^ and
the /
34.
-the spleen and this, apart from other things, makes
its inclusion here doubtful. The second point is to
determine the congenital nature of the displacement.
As will "be noted the right-sided position of the heart
from "birth was only noted in a very few instances.
Where it was so observed the next point obviously is
to settle where it is of intrinsic or extrinsic origin
This in itself is no easy matter and many cases re¬
ported as true dextrocardia have at a later date been
shown to be due to the extrinsic causes detailed prev¬
iously. If there be no note as to the condition from
birth then a proof of its congenital nature has to
rest on a personal history free from such chest con¬
ditions as might cause displacement along with a phys¬
ical examination that supports this contention. The
especial points requiring establishment are the free
movements of the heart and the lungs, equal respirat¬
ory murmur on the two sides and absence of any change
in the shape or size of the chest that might be sugg¬
estive of past disease. An X-ray examination is also
useful here in showing a healthy lung condition and
in defining the level and the movements of the diaph¬
ragm and thus helping to exclude past pleurisy or
pulmonary retraction. This method of arriving at a
- diagnosis /
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diagnosis is the one that justifies the name 'congen¬
ital 1dextrocardia' heing applied to cases such as the
two -cited by Mosler, the first case of Bramwell's,
those of Becker, Chapman and others mentioned above.
It is however when congenital dextrocardia is diagnosed
in cases with the simultaneous presence of pleural or
pulmonary disease as is so often done in the above list
that one is entitled to accept it only with a very be¬
coming suspicion. Without a history of the presence
of the heart displacement being anterior to the chest
condition post-mortem records have in most cases shown
that the diagnosis of its congenital nature is wrong.
Acquired dextrocardia is moderately common and it occuijs
just subsequent to pleural or pulmonary affections such
as are detailed above while congenital dextrocardia is
one of the rarities of medicine and can only be diag¬
nosed where every possible cause of the acquired forms
can be excluded. As a case in point is that described
by Berwald (44) as a congenital dextrocardia. It con¬
cerned a man of 17 with no illness of any consequence
previously. The a.b. was at the right side just in¬
side the right nipple line. The patient died from
phthisis but there was no adhesion between the pericard
ium and the right lung. The apex beat was directed
to /
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to the left. There was some adhesion between the
sternum and the pericardium. The case: must thus he
considered an acquired one.
Two interesting facts emerge for consideration
before the question of the etiology is approached.
The first is the great frequency both in the post-mor¬
tem cases and even in the clinical cases with which
defect or disease of heart is present. There is in¬
deed nothing so striking in the whole series of cases
as the close relation which exists between the displace
ment and the disease or defect of the heart. The
nature of the cardiae lesions varied considerably but
far the greater number were septal defects in either
cavity or in both. In some cases there was absence
of vessels. In that- arrest of development rather than
disease is the prevailing thing. Hochsinger (Pfaundlep
& Schlossmann, The Diseases of Children, vol. iii. p.
486) bears this out when he says "The congenital chan¬
ges in the position of the heart whether accompanied
by situs inversus or not are almost always associated
&rith intra-cardial arrest of development." Indeed if
one were to argue from the cases of congenital dextro-
ardia with pathological conttol one would be inclined
fco lay some stress on the presence of signs of congen¬
ital /
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ital heart disease as, other things heing favourable,
an argument for the congenital nature of the dextro¬
cardia.
The other thing of interest is the presence of
defects elsewhere as in the case of Henoch with a
right index with only two digits and an absent thenaa
eminence, or the asym^metry noted in the cases of Hei-
mann and Wagner, or lastly the various defects noted
in Middleton's case.
The last point for consideration is the ultimate
causation of these eajsfses. Many have offered explan¬
ations and have usually applied to these cases of part¬
ial inversion the same theories that are brought for¬
ward as solutions of general inversion. It is, howeve
very doubtful if they have any bearing in this relation
for strange though it may seem to say it there has not
yet been described any single case of congenital dextro
cardia which will fit into the definition put forth in
the beginning. None of these congenital dextrocardias
are true inversions and as has been seen almost all are
complicated with heart defects. Even where the cavit¬
ies have been reversed the vessels are corrected so
that Schrotter (26) and Paltauf (76) are justified in
their view as to the absence as yet of any true case
of /
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of inversion of heart and "blood vessels. A. Z.
Stone (81) in a short review of the subject also oomes
to the conclusion that almost all the known cases of
dextrocardia have been accompanied by extensive mal¬
formation of the heart and that no true case is on
record.
The explanation of these cases such as they are
has been attempted along different lines. In the
slight cases of displacement it has been assumed that
the presence of heart defect has led to an enlargement
of the heart at an early date in foetal life when the
heart is still mesial in position. lochte (50) con¬
siders these heart anomalies never occur without some
abnormal arrangement of the vessels or organs of the
abdomen, The inverted position of an organ such as
the heart is due to some local developmental anomaly
and the presence of so many pathological faults in
these inverted hearts goes to support this. It also
indicates its occurrence at an early stage of develop¬
ment i.e. before the second month when the septa close
The present case with its three generations with heart
disease would thus seem in its displacement and defect
to indicate a weakening in the germinal area concerned







L. Mollenbrok, Miscellanea Curiosa. 1671.
Sampson, Phil. Trans. London Vol. IX. P.146, 1674
Abernethy, Phil. Trans. 1793•
Otto. Lehrbuch der path. Anal. 1814.
> Otto. Heue Seltene Beobacfctungen Ueber Anal. I8l6.
X.*
o. Wulzburger path. b1a.ototr1824.
Meckel. ArchiV. f. Anal.und. Phys. 1826.
3. Breschel. Kepert. gen. d'Anat. Paris 1826. tome lT.
96.
9. Leppington. Lond. Med. Gaz. Nov. 15. I834.
LO. Alexander. Lond. Med. Gaz. Hov. 22. 1834»
II. Cooper. Lond. Med. Gaz. July. 1836.
12. Stokes. Heart & Aorta, Diseases of. 1854* Qhap. Vlll
P. 455 - 8.
13. Aerztlicher Berioht des Allg. Krankhauses zu Wien.
1857-
• •
14. Maschka. Allg. Wien. Med. Slg, Vll. 78. 1862.
5. Mesler. Berlin. Klin. Woch. 1866. Ho. 21.
Bailey. Trans. Obstel. Soc. Lond. Vol. X. 1869.
Schrotter, Jahrbuch der K.K. Gesellschaft der
Aerzte. Wien. I87O.
18. (Mosler. Deutsch. Med. Woch. 1877* 26 &
(P. Falck. I.D. Greifswald. 1877.
£.9. Krieger. Zut Geschichte darcongenitalen Dentrocardjje
nebst Mittheilung tteber ainen diese Missbildung
vortauschenden Krankleitsfall. I.D. Berlin 1880.
20 /
-20. Bramwell. Edin. Med. J. Vol. ZXVII o. 743. 1881 -
Diseases of Heart & Aorta. Edin. I884 safcie case.
21. Annalen des Stadtischen Allg. Krankert. Munchen
(1876 - J) 1881.
22. Robinson a.R. Bulletin H.Y. Path. Soo. 1881 2nd
ser. I. p. 48.
23. Wehr. I.D. Wufzburg 1882.
24. Pope. Lancet 1882 TT p. 9. "
r»
25. Kuchenmeister. Die Verlagerung der Eingeweide. 188£
26. Schro'tter. Berl. Klin. Woch. Ho. 25. 1887-
Kundrat. cited "by Schrotter. B.K.W. 1887* s- 45®*
Sussmann. Munch. Med. Woch. Hos. 50 - 5^- 1887*
Gruss. Wiener Med. Blatter 1888 Ho. 5•






31- Guttmann. lehrhuch der Klinischen Untersuchung*)-
methoden. 1889« P» 202.
52. Reddinguis. Week "blad v.Jt. Hed. Tijdschr. v. Gen-
eeskunde 1889* Ho. 15.
53. Griinfeld. Prager Med. 7/och. Ho. 1. 1889*
54« (Hiesel Deutsch. Med. Woch. Ho. 23* 1890. &
(Sandhop. I.D. Greifswald 1890.
55• Gr**nmach Berliner Klin. Woch. Ho. 2. 1890.
56. Cipriani Lo Sper«inentale LXV. p. 127. 1890.
57- Graanboorn, Zeitdchr. f. Klin. Med. Bd. 18. 1891-
58. Becker. Ueber Dexiocardie. I.D. Jena. 1891*
59. Schott. Therap. Monatshefte. Mai. 1891-
40. Hawkins. Trans. Clin. Soo. Lond. XXIV p. 250. 1891*




\1. Bard. Lyon. Med. Bo. 52. 1892 & Bo. 1. 1893•
I3. Heimann. Berliner Elin. Woch. Bo. 9« 1092.
44. Berwald. Berl. Klin. Wooh. 1892. XXIX. 1022 - 24.
• •
45• Carmichael. Trans. Med-Ohlr Soo. Edin. XII237.
46. Schmidt - Monnard. Munch Med. Woch. 1894• 2ET.
p. 584-
1-7. Droog. Week blad. v.Jl. Bederl. Tijdschr. vor Gen-
eesk. Bo. 12. 1894*
48. Kreisch. Ein Ball von hochgradiger Yerlagerung de;0
Herzens in die rechte Brustseite. I.D. Bonn. 1894-
49* Stoaren. Borsk Magazin for haegevidens Kaben. Bd IX.
1894-
30. Lochte. 2.eigler's Beitrage. Bd. XTT. 1894*
f f
31. ferregaux. Bulletins de la Socicte Anat. de Paris
LXIX. 1894- PP. 988 - 971.
|>2. Morestin ditto pp. 983 - 5*
33. Campbell. Montreal M. J. 1895 " 6. XXlT. p. 515.
34. Gerrard. Lancet. 1896 T. 1060.
55. McLennan. Brit. Med. J. Oct. 31. 1896. p. 1314.
56. Berks. Wiener Klin. Rundschau. Bd. X. s. 497* 1898.
• • •
57• Bramwell. Atlas of Clinical Medicine vol III. p.
116. 1896.
58. Steiner. I.D. Berlin. 1896. purely acquired.
59' (Sobierajczyk I.D. Berlin. 1896.
(Wehsemeyer Deutsch Med. Woch. Bo. 12. 1897'
(>0. Pascheles u. Paltauf. Wien. Klin. Rundsehan XT.
p. 473. 1897-
6l. Wardrop-Griffith. Brit. Med. J. May 22 1897• P*1287«
• •




(>3. Capitan. Compt .R®:ad. Soc. de Biol. Paris. 1898.
(>4. Petit et Ravant. Gaz. d'hop. Paris 1898. 1ST.
293 - 5-
<>5. Middleton. Glasg. Med. J. T» p. 244 - 8. 1898.
66. Kronig. Centrablatt f. Lha.. Med. XIX. s. 178. 1896
iff. Senator, ref. in Lowenthal. see Mo. "below, p.134
$8. Leo. Jahrbuch f. Einderheilk M.F. Bd. 4. 1899*
99• Chapman. Intercolonial Med. J. Australasia, vol.Y
1900. pp. 309 - 10.
'0. Leewenthal. Zeitx)ohr f. Elin. Med. Bd 41. 1891. pp.
130 - 6.
'1. Fitzgerald & Everett. Brit. ML J. Sept. 8. 1900.
r2. Crispimo. Riforma Med. 1900. Mos. 187 - 189•
'3. Bonheim. Ueher Dextrocardie I.D. Kiel. 1900.
r4» Schmilinsky. Deutsch Med. W. 1900. XXVI. 194*v*
'5. Monks. Buif". Med. J. March 2. 19OI.
r6. Paltauf. Wien. Klin. Wooh. Mo. 42* 1901*
'7• Weinberger. Wien. Klin. Wo&h. 1901. XIY.
'8. Wagner. Zur Kenatnis der erworbenen und angeborener
Rechtslage des Herzen. I.I). Rostock 1902.
'9. Baumgatth. Cor biloculare mil Dexiokardie I.D.
Halle. 1902.
• 9
$0. Flatau.Meua*ologisches Centralblatt. Bd. XXII s.643*
$1. Stone A.K. Boston. Med. &.s. Sottf*-- Jan. 14. 1904.
$2. Carpenter. Brit. J. of Children's Biseases. Yol 1.
1904.




.84* Neumann. uobereinen Fall von Dextrocardia. I.D.
Marburg. 1906.
85* Doolittle. Boston Med. & Surg. J. CLVII p. 662.1907*
86. Hawthdrne. Brit. Med. J. T. 1186. 1907.
87. Pal. Wien. Med. Presse. XLfTTT 809 - 818. 1907.
• • •
88. Tate. J. Royal Army Med. Corps. Lond. 1907* VIII.
434*
89* Berliner. Wien, Med. .loch. 1909* LIZ. p. 1424 - 7*
90. Carpenter. Brit. J. of Children's Diseases, vol.71.
Oct. 1909. p. 44^•
91. Scandola. Sopra un caso di destrooardia pura con¬
genita. Gazz. d. osp. Milans. 1909. XXX. 1O65-IO68.
92. Berliner Ein Fall von Agenesie des oher und mittel
lappen der rechten Lunge mit Dextroversio Cordis
Beihl. Z.D. Mitt. d. Gesellsoh. f. inn. Med. u.
kinderheilk, in Wien. 1909- VIII. 70 - 76 •
